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ТЕМ-ТЕС 


This obsolete manual file is provided as a courtesy to you by Теп-Тес, Inc. 


Ten-Tec's service department can repair and service virtually everything we have built going 
back to our first transceivers in the late 1960's. It is our ability to continue offering service on 
these rigs that has led to their re-sale value remaining high and has made a major contribution to 

our legendary service reputation. 


Printed and bound copies of all manuals are available for purchase through our service 
department if you would prefer not to use this copy as your transceiver manual. 


We can repair or service your Ten-Tec equipment at our facility in Sevierville, TN. We also offer 
support via telephone for all products via during usual business hours of 8 a.m. to 5 p.m. USA 
Eastern time, Monday through Friday. We have a large supply of parts for obsolete products. 
Repairing a transceiver or amplifier yourself? Contact us for parts pricing information. 


Service department direct line: (865) 428-0364 
Теп-Тес office line: (865) 453-7172 
Service department email: service@tentec.com 
Address: 1185 Dolly Parton Parkway, Sevierville, TN 37862 USA 


We have found it is most effective for us to help you troubleshoot or repair equipment with a 
consultation via telephone rather than by email. 


Suggested contact methods are: 


Troubleshooting or repairing equipment — call (865) 428-0364 
Other inquiries — call (865) 428-0364 or email service@tentec.com 


THANK YOU AND 73 FROM ALL OF US AT TEN-TEC 
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SPECIFICATIONS 


BAND COVERAGE: 1.8-2.0, 3.2-4.7, 6.5-10.3, 13.4-19.6, 17.6-23 MHz. (Export 
model provides coverage of 17.6-26.5 and 20.6-31 MHz). 

POWER OUTPUT: 1500 watts ssb or cw, 1000 watts continuous RTTY, SSTV. 

DRIVING POWER REQUIRED: 80 watts typical for 1500 watts out. 

EFFICIENCY: 50-65%, depending on frequency, drive level and load. 


INPUT AND OUTPUT IMPEDANCES: 50 ohms unbalanced, VSWR < 2:1. 


DISTORTION: -35 dB from 1 KW rf output level. 

HARMONICS: -50dB typical. 

CW BREAK-IN: High speed QSK capability when using a QSK exciter. 

TUBE COMPLIMENT: Two Eimac 3CX800A7 ceramic external anode air cooled 
triodes in grounded grid circuit. 

COOLING: Ducted forced air, vertical exhaust, using centrifugal blower. 

METERING: Full time plate current. Switch selected plate voltage, grid 


current, forward power or reflected power. Peak power is 
indicated on a 10 element LED bargraph display. 


ALC: Negative-going, adjustable threshold. 

STATUS INDICATORS: Overdrive, Standby, Wait, Operate. 

PRIMARY POWER: 220-250 МАС (920 A, maximum. 

PROTECTION: Primary line fuses, plate current fuse, ac line and high voltage 
interlocks, grid current foldback limiting circuit. 

FRONT PANEL CONTROLS: Power (ON-OFF), Mode (STANDBY-OPERATE),Control 
(QSK-PTT/VOX), Plate TUNE, LOADing, BAND Switch, 
METER Switch. 

SIZE: Amplifier: HWD 6" x 15.25" x 15.75", (15.2 x 38.7 x 40.0 cm). 


Power Supply: HWD 9" x 13.25" x 11", (22.9 x 33.7 x 27.9 cm). 


WEIGHT: Amplifier: 18 165, (8.2 Kg). Power Supply: 52 Ibs, (23.6 Kg). 
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INTRODUCTION 


Тһе TITAN Моде] 425 is an advanced 
design linear amplifier which uses two Eimac 
3CX800A7 triode tubes in a grounded grid 
configuration. This amplifier uses a ducted 
forced air cooling system and operates at rated 
output power with an efficiency of up to 65%. 
Maximum input power of 3 KW (2 KW CCS) 
requires less than 100 watts of drive power. A 
high-low plate voltage switch [on export 
models] assures optimum efficiency at lower 
power (1 KW output) for tune up or RTTY and 
SSTV. Three LED status indicators display 
Standby, Wait or Operate mode and a fourth 
LED alerts you when the input is overdriven. 
Two panel meters provide full time indication 
of plate current and switch selected choice of 


plate voltage, grid current, forward power or 
teflected power. Peak power is indicated ona 
ten element LED bar graph display. Band 
coverage of 1.8 through 23 MHz Amateur 
bands is standard. Export model extends 
coverage to 31 MHz. The power supply is 
conservatively designed for cool operation 
under full load and employs a tape wound 
Hypersil® transformer for minimum weight 
and size. Primary power of 220-250 volts @ 
20 amperes is standard. Fuses are provided for 
primary circuit and plate current protection. 
Protective interlocks are provided on the ac 
and high voltage lines. A grid bias foldback 
circuit limits the grid current to protect the 
tubes from damage. 


UNPACKING 


Carefully remove the amplifier from the 
packing carton and inspect it for signs of 
shipping damage. If the amplifier has been 
damaged, notify the delivering carrier imme- 
diately, stating the full extent of the damage. 
Save all damaged cartons and packing mate- 
nial. Liability for any shipping damage rests 
with the carrier. Complete the warranty regis- 
tration form and mail to TEN-TEC immedi- 
ately. 

Save the packing material for re-use in 
the event that moving, storage, or reshipment 
is necessary. Shipment of your TEN-TEC 
amplifier in other than factory packing may 
result in damage which is not covered under 
warranty. The following hardware and acces- 
sories are packed with your TITAN. Make 
sure you have not overlooked anything. 


1— #38040 .030" Allen Wrench 
1—#38088 .062" Allen Wrench 
1— #38124 #8 Allen Wrench 

2—#27038 Fuse, 20A, Ceramic 


1—#74020 Warranty Сага 
1—#74162 Owner’ Manual 
1—#80779 Accessory Phono Cable 


1—#86003-31 High Voltage Cable 
If any of the above items are missing, contact 
the customer service department at Ten-Tec 
for replacements. 

SPECIAL NOTES: DO NOT remove 
or loosen the two fan mounting screws on the 
TITAN rear panel. Although some linear 
amplifiers may require you to remove the fan 
mounting screws, the TITAN screws must 
remain in place for proper operation. 

Before hooking up your TITAN for the 
first time, carefully inspect the two amplifier 
tubes which are visible through the ventilation 
holes in the top cover. Check to make sure they 
are centered in the opening and have nct been 
jarred loose during shipment. If they are loose 
or out of position, remove the screws securing 
the top cover and carefully re-install them in 
their sockets. 
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WARNING NOTICES 


This amplifies contains lethal valisges whieh РЭН: 

00 МОТ operate this amplifier with the covers гетоуеа. 
DO NOT attempt to connect the High Voltage connectors while 
the power is on. They contain 2200 VOLTS which is LETHAL!!! 


Never attempt to berate the TITAN: бінен first connecting a 
suitable antenna or 50 ohm dummy load of sufficient power 
rating or SERIOUS DAMAGE MAY RESULT 


POWER SUPPLY CABLE 


The power supply cable is color coded: a GREEN DOT is on the top side of the 
connector of the AMPLIFIER end of the cable. When plugging this end of the cable into the 
amplifier, make sure the green dotis UP. ALWAYS MAKE SURE THE AC POWER CORD 
IS REMOVED FROM THE WALL SOCKET BEFORE ATTEMPTING TO INSTALL 
OR REMOVE THE AMPLIFIER POWER CABLES! HIGH VOLTAGE (2200 VOLTS) 
IS PRESENT WHENEVER THE FILAMENTS ARE ON, EVEN IN STANDBY MODE. 


TEN METER OPERATION OF THE TITAN AMPLIFIER 
FCC rules permit a licensed amateur to modify his own amplifier for operation in the 28- 
29.7 MHz band. If you enclose a copy of your valid amateur radio license with the warranty 


registration card for your new amplifier, appropriate information will be sent to you without 
charge. 
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СНАРТЕК 1 


JNSTALLATION 


1-1 INTRODUCTION When setting up 
the station, provide adequate ventilation for 
the amplifier and power supply. Also, select 
a location that allows comfortable access to 
the front panel controls and adequate clear- 
ance for rear panel connections. 


1-2 TRANSFORMER INSTALLATION 
Remove the screws securing the cover of the 
power supply. Spread the bottom edge of the 
cover slightly to clear the lips on the bottom 
edge and lift it off. Remove the screws holding 
the transformer to the shipping plate. NOTE: 
Do Not cut or remove the steel bands on the 
transformer. These bands are required to 
hold the cores together. Orient the trans- 
former so that the plugs are facing the center of 
the supply (Do not bend or twist the trans- 
former wires). In the power supply, move the 
connectors away from the transformer holes. 
Carefully lower the transformer into the sup- 
ply so that the mounting holes are aligned. 
Using the hardware supplied, install a bolt 
(from the bottom), lock washer, and nut ateach 
corner and tighten securely. 

Check both pairs of mating connectors 
visually for proper mating orientation. Match 
the color dots on the keyed connectors and 
mate them firmly, pushing until the integral 
locking tabs click. Do not twist or bend the 
wires or connectors unnecessarily to avoid 
damaging them. Note: Be sure that the con- 
nectors are properly seated. If the connec- 
tor (J2) on the Rectifier Board is not prop- 
erly installed, both the tubes and R2 will be 
damaged. After mating the connectors, posi- 


tion the harnesses away from the cover and 
Rectifier Board. Inspect your work, then 
replace the cover. 


1-3 ELECTRICAL CONNECTIONS 
The TITAN amplifier draws as much as 4K W 
of line power and 120 VAC operation is not 
recommended. 

Power Cable Connection, The power 
cable plug provided is recommended for 
240VAC, 20A service. If another type con- 
nector must be used, the green wire of the 
amplifier power cord is the chassis safety 
ground. It must always (and ONLY) be 
connected to the safety ground of the ac mains 
-- NEVER to one of the "hot" power wires. 
The black and white wires are interchangeable 
and connect to the two "hot" service conduc- 
tors. 

Physical Location. Your TITAN must 

be located so that a supply of cool air is 
available for the intake along the sides of the 
chassis. The exhaust of hot air from the top of 
the chassis must not be obstructed in any way. 
A minimum of two inches of clearance should 
be allowed when placing other pieces of 
equipment beside the amplifier, and at least six 
inches should be allowed above the amplifier 
to permit air circulation. NEVER place апу- 
thing on top of the amplifier which would 
block the flow of air. 
BLOCKING THE EXHAUST OR IN- 
TAKE AIRFLOW IS LIKELY TO КЕ. 
SULT IN THE DESTRUCTION OF THE 
TUBES!!! 


In any installation, it is a good idea to 
guard against conditions which would resultin 
recirculation of the exhaust air back to the in- 
take. 


1-4 POWER SUPPLY TO RF AMPLI- 
FIER INTERCONNECTIONS Two cable 
assemblies are supplied with the TITAN 
which provide interconnection of power and 
control functions between the supply and the r£ 
amplifier chassis. They are long enough to 
permit the power supply to remain on the floor 
while therf amplifier is placed in a convenient 
operating location. Disconnect the AC mains 
plug before installing these cables, Always 
connect the HIGH VOLTAGE cable first 
BEFORE the POWER SUPPLY multicon- 
ductor cable. Make sure that the 9-pin cable 
plug is properly oriented before plugging in 
and that the locking tabs click when properly 
seated. 


1-5 EXCITER INTERCONNECTIONS 
Thenew TITAN (serial numbers 1000 and up) 
uses a much improved hookup system for 


connection to almost any transceiver. When | 


using the TITAN with a Model 585 PARA- 
GON, follow the diagram in FIGURE 1-1. 
Тће CONTROL MODE switch on the TITAN 
should be placed in the QSK position for all 
modes of operation. This hookup arrangement 


with the PARAGON. 

When connecting the TITAN to other 
transceivers, use the diagram shown in FIG- 
URE 1-2. Note that the key or keyer must be 
connected to the KEY IN jack on the TITAN 
and thata line from the external T/R N.O. relay 
contacts on the transceiver must be connected 
to the РТТ/УОХ jack of the linear for proper 
SSB operation. When using this hookup sys- 
tem, the CONTROL MODE switch on the 
TITAN must be in the QSK position for CW 
operation, and in the РТТ/УОХ position for 
use on SSB. 


Today most solid state transceivers pro- 
vide no connection for ALC input and it is 
entirely unnecessary to make any external 
ALC connection to these rigs. The ALC input 
jackis used primarily with tube -type transmit- 
ters/transceivers having anegative going ALC 
system. The ALC ADJUST control is used to 
adjust the threshold for proper ALC action. 


1-6 ANTENNA REQUIREMENTS The 
TITAN amplifier has been designed for use 
with antennas resonant at the frequency of 
operation and having impedances within the 
limits of 25 to 100 ohms, or an SWR of 2:1 or 
less. 

The nominal output impedance of the 
amplifier is 50 ohms and the SWR of the load 
should not exceed 2:1. Many antennas exhibit 
an SWR range over an entire amateur band that 
exceeds 2:1. For operation under this condi- 
tion, we recommend using an antenna match- 
ing network which will enable the TITAN to 
work into a 50 ohm load for maximum power 
transfer to the antenna. The TEN-TEC Model 
229 or 238 Tuner is a suitable companion. 


CAUTION!!! 


Never attempt to operate the TITAN with- 


| out first connecting a suitable antenna ог 50 || 
|| ohm dummy load of sufficient power rating 


will work for all operating modes when used | ა сащ ПАН СЕ აეეე“ 


17 GROUND CONNECTIONS шше 
interest of personal safety and to reduce the 
possibility of stray RF pickup on interconnect- 
ing cables, all station equipment should be 
well grounded to earth. It is important to strap 
all equipment chassis together with short, 
heavy leads. 


1-8 HIGH POWER OPERATION We 
have had several cases of damage occuring to 
the TITAN amplifier through no fault of the 


amplifier. The TITAN amplifier operates very 
comfortably at the legal power limit of 1500 
watts output. The problem is that other com- 
ponents in your station may not. Before you 
operate at this power level we suggest that you 
check the following items. 


1, The coax from the TITAN to the feed point 
of your antennas must be top quality RG-8 size 
or larger. We recommend silver plated con- 
nectors, not chrome plated. Make sure that all 
coax connectors are tight. (snug them up with 
a pair of pliers) 


2. Any switching in the coax line must berated 
at 3000 watts or higher. NEVER ACTIVATE 
IN-LINE SWITCHES WHILE TRANSMIT- 
TING. 


3. Verify that the components in your anten- 
nas are rated for TITAN RF power levels. 
Dipole center insulators, end insulators, etc.. 
Make sure that the radiating sections are well 
clear of metallic objects such as rain gutters 
and antenna supporting structures, Tri-band 
antennas such as the Mosley TA-33JR and the 
Hy-Gain TH-3JR are NOT useable at TITAN 
power levels. The BN-86 balun supplied with 
Hy-Gain beams is at risk at ssb power levels 
above 1000 watts and in key-down modes 
such as RTTY, do not operate above 800 watts. 
A good high power balun is the Palomar Engi- 
neers Model BA-2000. For use on a tri- 
bander, specify “optimized for7 MHz through 
30 MHz operation”. Alternately, replace the 
balun with a coaxial choke, 12 turns of RG-8 
with an 8" diameter. 


4. A solid earth ground is essential. 
5. If you use an antenna tuner, make ай 


adjustments with the TITAN in STANDBY 
and use exciter low power only. 


6. If any of your home entertainment elec- 
tronic goodies have rf leaks, the TITAN will 
find them. The problem will be fundamental 
overload, not spurious emissions or harmon- 
ics. If you are not familiar with the standard 
practices for controlling this type of interfer- 
ence, consult the ARRL Handbook. 


7. A good low pass filter is recommended. 
Verify that the filter will handle the power. 


8. For the first few hours of TITAN operation 
check the SWR frequently. Any increase in 
reflected power during a transmission is a 
warning that something between the amplifier 
and the ends of the antenna elementsis heating 
and must be corrected. 


(ВЕАВ VIEW) (REAR VIEW) 
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OPERATING INSTRUCTIONS 


2-1 INTRODUCTION The following in- 
structions will enable the operator to quickly 
place the TITAN into operation. Included are 
descriptions of the Front Panel controls and 
Rear Panel connections followed by a detailed 
Tune-Up procedure. Refer to CHAPTER 3 for 
further information and operating hints. 


2-2 FRONT PANEL CONTROL FUNC- 
TIONS The Front Panel controls and their 
function are described below. 


2-2.1 BAND This switch is used to select the 
desired frequency range of operation. This is 
an eight position switch and covers the 160 
through 10 Meter bands. 


2-22 TUNE This control adjusts variable 
capacitor C14 for the proper amplifier reso- 
nant frequency. А chart in FIGURE 2-4 on 
page 2-7, shows the approximate settings for 
both the TUNE and LOAD controls on each 
band. Keep in mind that the settings in this 
chart are for operation into an ideal 50Q load. 
On page 2-8, there is a blank Tune and Load 
Log Sheet that you can use to record your 
actual settings. 


2-2.5 LOAD This control adjusts variable 
capacitor C21 for the proper amplifier output 
loading. See the chart referred to above. 


2-24 POWER This is the main power 
switch. When switched ON, the amplifier 
should power up and the WAIT and 


STANDBY LEDs should light. After ap- 
proximately three minutes, the WAIT LED 
will go out. If the Mode switch is in the 
STANDBY position, the STANDBY LED 
will remain on. However, if the Mode switch 
is in the OPERATE position, the STANDBY 
LED will go out and the OPERATE LED will 
come on. This delay is required to allow the 
tube filaments to heat. 


2-2.5 MODE This switch, when in the 
OPERATE position, places the amplifier in 
the rf line. Selecting the STANDBY position 
or attempting to operate before the WAIT 
LED goes out will cause the amplifier to run in 
the bypassed mode. 


2-2. CONTROL MODE When placed in 
the QSK position, the keying of the TITAN is 
controlled by the KEY IN input and the KEY 
OUT signal is generated on the 81218 Relay 
Control Board. This position is used for CW 
operation where fastkeyingisrequired. Plac- 
ing the switch in the PTT/VOX position al- 
lows the TITAN to be controlled by the PTT/ 
VOX input jack. When in this position, the 
KEY IN signal is connected directly to the 
KEY OUT jack. This position is used for SSB 
(PTT/VOX) operation. 


2-27 METER This switch is used to select 
what is being displayed on the built-in illumi- 
nated meter. When in the Ig position it selects 
grid current, 150 mADC full scale. The Ep 
position selects plate voltage, 3000 VDC full 


2-1 


scale. When placed in the FWD position it 
selects forward power, 2.5 КМУ full scale. The 
REV position selects reverse power, 250 W 
full scale. 

2-2.8 PEAK POWER METER Thisis aten 
segment LED readout used to display the peak 
output power of the TITAN. Please note that 
the last LED (red) of the bargraph display has 
been calibrated to light when the 1500 watt 
legal limit is EXCEEDED, 


ТІ )NS The followin Б sections describe ihe 
rear panel connectors and their function. 


2-51 RF INPUT This is a standard 50-239 
receptacle designed for a mating PL-259 
СОНЕ type) plug. RG-58/U or similar small 
50 ohm coaxial cable is required to connect to 
the station exciter or transceiver's output or 
antenna jack. This cable should be as short as 
possible, preferably 3 feet or less. 


plug. RG-8/U or similar large coaxial cable 


rated for 1.5 KW must be used to connect to the : 


antenna system. 


2-3.2 RF OUTPUT This is a standard SO- | 
239 receptacle designed for a mating PL-259 | 
| THE HIGH VOLTAGE CONNECTORS 


2-3.4 ALC ADJUST This control is used to 
adjust an internal ALC bias threshold voltage 
when using the ALC line as described above. 


2-55 KEY IN This jack controls the TI- 
TAN's transmit/receive relay system. When 
used with the Model 585 PARAGON trans- 
ceiver, this jack is connected to the TX OUT 
jack on the PARAGON. When used with 
other transceivers, a key or keyer is plugged 
into this jack. 


2-36 KEY OUT When used with the Model 
585 PARAGON, this jack is connected to the 
TX EN jàck on the PARAGON. When used 
with other transceivers, this jack is connected 
to the transceiver KEY input jack. 


2-37 POWER This connection goes to the 
Моде! 9425 power supply. 


2-3.8 HIGH VOLTAGE This connectionis 
for the Model 4258 hi gh voltage output cable. 


DO NOT ATTEMPT TO CONNECT 


WHILE THE POWER IS ON. 2200 
VOLTS IS LETHAL! 


2-3.3 ALC This connector is for use with тт 


tube-type transmitters/transceivers having 
negative-going ALC systems. This jack is 
patched to the mating jack on the transceiver 
using small coaxial cable and a suitable 
"RCA" or “phono” type connector. All TEN- 
TEC transceivers and most other modem, 
solid state (broadband) transceivers do not 
provide an external ALC voltage. Instead they 
use positive-going internal ALC with a level 
detector at the rf output point. This internal 
system normally functions adequately to con- 
trol SSB drive power to the amplifier, In most 
of these transceivers, an RF OUT control is 
used to set the output power level. 


-4 POWER SUPPL h Е 2 
LIONS The Power Supply control switches 
and their function are described below. 


2-41 VOLTAGE This switch is installed on 
export versions of the power supply. When 
placed in the LO position, this switch selects 
low voltage (approximately 1800V) for tuning 
up or low power operation. Placing the switch 
in the HÍ position selects high voltage (ap- 
proximately 2200V) for full power operation. 


2-4.2 FAN SPEED This switch may be 
placed in the LO position when operating SSB 


ornormal CW duty cycles at 1500 watts orless 
output power. When operating in special “key 
down” modes, such as RTTY, the HI position 
should always be used. 


2-5 INITIAL TURN-ON The following 
steps should be followed when turning on your 
TITAN: 

1] Place the MODE switch in the 

STANDBY position. 

2] Place the METER switch in the Ep 
position. 

3] Press the POWER switch to ON. If any 
of the following does not occur, press 

OFF immediately and investigate be 

fore proceeding. 

a] The meter should promptly show 
about 2400 volts (HI voltage) or 
about 1800 volts (LO position). 

b] The meter lights should illuminate. 

c] The STANDBY and WAIT LEDs 
should come on. 

d] The blower should start immedi- 
ately and exhaust air should be de- 
tectable from the top cover vents. 

e] The plate current meter should 
continue to read zero. 

4] When the warm-up delay times out 


(about 3 minutes), the WAIT LED in- | 


dicator will go out. 


2-6 TUNEUPPROCEDURE The follow- 
ing sections describe important points to re- 
member during tune up and a suggested proce- 
dure for safely tuning up the TITAN. 


2-61 CHECKS TO MAKE BEFORE 
TUNING UP Check the load connected to the 
TITAN. This can best be done by leaving the 
TITAN in the STANDBY mode and using 
only the exciter power. Use a reliable SWR 
bridgeor wattmeterto determine the VSWR of 
the load (antenna) connected to the amplifier 
output. If the reflected power is less than 1096 
of the forward power, the VSWR is less than 


|| THE LAST LED OF THE PEAK OUT- 
| PUTPOWER BARGRAPH DISPLAY 


HAS BEEN CALIBRATED TO LIGHT || 


2:1. If the reflected power is 496 or less, then 
the VSWR is 1.5:1 or better. A VSWR of 2:1 
or less is desirable. 


2-6.2 IMPORTANT POINTS TO RE- 
MEMDBER The mostcritical parameter to ob- 
serve during tune up is the grid current of the 
power amplifier tubes. Excess grid current, 
even for a relatively short period of time, can 
and will destroy the tubes. 1f grid current 
limits are not exceeded, the Eimac 3CX800A7 
tubes will deliver many years of trouble free 
service. In the TITAN amplifier, the grid 
current should not exceed 120 mA under 
normal CW/SSTV/RTTY conditions, nor 
should the grid current peak swings ever ex- 
ceed 60 mA under SSB voice modulation. ЈЕ 
the grid current reaches these limits before the 
desired value of plate current is obtained, the 
drive should NOT be increased further. To 
help protect the tubes from excessive grid 
current, a foldback protection circuit in the 
TITAN automatically reduces bias to the tubes 
when grid current exceeds 140 mA. 


WHEN THE 1500 WATT LEGAL 
LIMIT IS EXCEEDED. 


Occasionally check the SWR while oper- 
ating to make sure it remains below 2:1. Also, 
monitoring reflected power is useful in that 
any sudden change provides warning of an- 
tenna problems such as bad connections, an- 
tenna coupler faults, transmission line flaws, 
or trap or balun failure. Particularly in the case 
of flashover (arcing) problems, the reflected 
power indication may flicker sharply upward 
only on high voice peaks. 


2-6.3 SUGGESTED TUNE UP PROCE- 
DURE The following is a suggested proce- 
dure for proper tune up of the TITAN. 


1] Расе the MODE switch in the 
STANDBY position. 


21 Ifyou have not turned on the POWER 
switch and allowed the filaments to warm up, 
do so now. When the POWER is turn on, the 
WAIT and STANDBY LEDs will come on. 
After about three minutes the WAIT LED will 
go out and the STANDBY LED will remain 
on. 


2] Place the BAND switch in the correct 
operating position. 


3] Place the METER switch in the Ig 
position. Always monitor “grid current" using 
the multi-meter. Consider the “Overdrive” 
warning LED on the front panel as a “back-up” 
system only! Use the peak reading wattmeter 
LED display to monitor forward power. 


4] For initial tuneup you can set the TUNE 
and LOAD controls in the center of their 
ranges or alternatively you can refer to the 
suggested settings for each band shown in 
FIGURE 2-4. Keep in mind that these settings 
are for operation into an “ideal” 50 Q load. 


5] Turn the exciter/transceiver drive or rf 
output control to minimum. 


6] Place the MODE switch in the OPER- 
ATE position. The OPERATE LED should 
turn on. and the STANDBY LED should turn 
off. 


IF AT ANY TIME THE AMPLIFIER DOES 
NOT RESPOND AS EXPECTED, REMOVE 
DRIVE IMMEDIATELY AND CORRECT 
THE PROBLEM BEFORE CONTINUING. 


7] Tum on the exciter and slowly increase 
the input drive power until you see the plate 
current increase. 


8] Adjustthe TUNE control for maximum 
rf power output and minimum grid current. 
Next adjust the LOAD control for maximum 
power output and minimum grid current. You 
will find that these values are not always 
synchronized. Always choose the lower grid 
current adjustment even if the power output is 
slightly less. 


9] Gradually increase the drive level of 
the exciter until you obtain the desired power 
output while carefully touching up the LOAD 
and TUNE controls for minimum grid current 
and maximum output power. 


10] Many operators prefer to "rag chew" 
at reduced power levels (500 watts, or so, out- 
put) but want the option to abruptly increase 
power to 1500 watts (new country mode) 
without re-tuning. To do this you must first 
tune the TITAN for 1500 watts output. You 
can then reduce power to the desired level by 
reducing the drive from your exciter. The grid 
current will go down as you reduce drive and 
that is OK. The amplifier will not be quite as 
efficient at reduced power levels using this 
method but the 3CX800A7 tubes will not be 
damaged. The efficiency (drive required for 
500 watts output) can of course be restored by 
re-tuning the amplifier for operation at the 500 
watt level but remember, if you then increase 
the drive you MUST re-tune the amplifier. 


11] Once you have the amplifier tuned up 
and operating on the desired frequency, you 
can log the LOAD and TUNE settings in the 
chart provided on page 2-8. "These settings 
will be repeatable for the same frequency and 
antenna when used in the future. 


HIGH POWER ANTENNA TUNER 


Lowest loss tuner 


The Ten-Tec model 238B is a 2000 watt roller inductor antenna 
tuner featuring the lowest insertion loss of any commercially 
available antenna tuner today. Our use of ап “L” network 
configuration assures a low Q match. Low Q means low 
circulating currents, hence low loss, and provides the widest 
frequency bandwidth of operation before retuning is necessary. 
2000 watts PEP or CW, 4 position antenna switch, power/SWR 
metering, built-in 4:1 balun for ladder line use. See antenna tuner 
comparison article in Feb. 2003 QST for an objective report. 
Backed by a 3 year parts and labor warranty! 

Call or email for additional information! $649 


1185 Dolly Parton Pkwy., Sevierville, ТМ 37862 
Sales: 800-833-7373 www.tentec.com 


Office (865) 453-7172. FAX (865) 428-4483. 
Sales: Mon-Fri 8-5:30 EST sales@tentec.com. Ф 
Service: Mon-Fri 8-5 EST service@tentec.com (865) 428-0364. 


Shipping is additional. TN residents add 9.5% sales tax ТЕМ-ТЕС 
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FIGURE 2-1. MODEL 425 FRONT PANEL 
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FIGURE 2-2. MODEL 425 REAR PANEL 


umm 


FIGURE 2-3. MODEL 425 TOP VIEW 


ооо oc meen ime атл 


სა чо > ДА Сл CA 


ფთ ფა UJ UJ U9) U2 QV | Фл л дл л СС 


FIGURE 2-4, MODEL 425 TUNING CHART 


| ВАКО | FREQUENCY LOAD ТОМЕ АМТЕММА NOTES 


| 


Жез ues 122 


FIGURE 2-5. MODEL 425 TUNING LOG 


СНАРТЕК 3 


OPERATING HINTS 


3-1 INTRODUCTION The following para- 
graphs provide additional useful information 
for getting the best performance out of your 
TITAN. 


3-11 ALC When the TITAN's negative- 
going ALC is used (usually with tube output 
types of exciters and transceivers), adjustment 
of the ALC threshold is accomplished using 
the ALC ADJUST control located on the back 
panel of the amplifier. If the exciter manufac- 
turer does not provide instructions for adjust- 
ment of the ALC with a linear amplifier, then 
the following procedure should be satisfac- 
tory: 

Set the TITAN's ALC control to yield 
the desired amplifier PLATE CURRENT 
swings on voice peaks, while alternately ad- 
justing the exciter microphone gain (or its rf 
output control, if it has such a control inde- 
pendent of the mike gain) to provide the de- 
sired degree of exciter ALC action. With 
exciter/transceivers having no means to moni- 
tor intemal ALC action, follow the manufac- 
turer's instructions for achieving "normal" 
exciter/transceiver operation. Itis desirable in 
such a case to have a friend listen to your signal 
"оп the аш" to confirm that excessive ALC 
"pumping" does not result. If it does, the 


solution is to reduce the microphone gain until 
the "pumping" is barely noticeable. CAU- 
TION: Be sure that your listener does not 
confuse "pumping" inhis receiver's AGC with 
ALC action - receiver AGC should be turned 
off during such a listening test. 


| DO NOT ALLOW the GRID CURRENT 


3-12 TUBES The 3CX800A7's ceramic/ 
metal triodes are very rugged and normally 
operate with a large margin of safety in the 
TITAN amplifier. They will deliver outstand- 
ing service for many years if not damaged by 
abuse --- especially excessive grid current 
(which leads to excessive grid dissipation) or 
blockage of the cooling airflow leading to 
anode heating and possible seal failure. 
KEEP THE AIR INTAKE AND 
EXHAUST VENT AREAS 
COMPLETELY CLEAR! 


WARNING!!!! DO NOT ALLOW the 
PLATE CURRENT indication to ever 
exceed 1.2 Amperes for more than 
5 seconds. 


ever to exceed 120 mA (full scale in the 
METER Го position);normal operation 
requires only 20 - 80 mA. 


313 INTERLOCKS The TITAN is 


equipped with interlock switches intended to 
shut off the power and to short out the high 
voltage power supply when either cabinet 
cover is not securely fastened in place. These 
protective interlocks are provided to protect 
you against a POTENTIALLY FATAL 
ELECTRIC SHOCK resulting from acci- 
dental contact with lethal voltages inside the 
amplifier and power supply. HOWEVER, 
you should never depend on the interlock 


switches alone to protect you by removing 
dangerous voltages : ALWAYS DISCON- 
NECT THE AC LINE CABLE TO THE 
TITAN POWER SUPPLY BEFORE RE- 
MOVING THE COVERS. 


j Вез 
| The amplifier SHOULD NEVER BE 
| ENERGIZED WITH THE COVERS 
REMOVED except by thoroughly | 

knowledgeable service personnel! | 


3-1.4 FUSES Except in rare instances of 
component failure, blowing one or both pri- 
mary line fuses indicates that the maximum 
safe average power capability of the amplifier 
has been substantially exceeded. 


3-1.5 TRANSFORMER RATINGS The 
transformer used in the TITAN isa tape wound 
Hypersil® that we manufacture in-house. Itis 
rated at 2.5 KVA CCS (continuous commer- 
cial service). It weighs 41 165. The weight of 
a transformer is directly proportional to the 
capacity of that transformer. A 35 pound 
transformer of the same type may be rated 
higher by another manufacturer but only if 
different standards are applied, such as heat 
rise. Just for comparison, if our transformer 
were rated for [VS (intermittent voice service) 
or SSB operation only, it would be9 КУА. In 
summary, your power supply is adequate. 


СНАРТЕК 4 


MAINTENANCE AND TROUBLESHOOTING 


4-1 INTRODUCTION If you encounter a 
problem, the troubleshooting hints listed in 
TABLE 4-1 below will help isolate the nature 
of the problem. 


4-2 MAINTENANCE The amplifier com- 
partment, particularly areas around high volt- 
age components and the rf compartment, 
should be cleaned frequently enough (using a 
soft bristle brush and vacuum cleaner) to pre- 


vent visible accumulation of dust. DO NOT 
blow air directly into the fan blades; you can 
over-rev the fan and damage the bearings. If 
extremely dusty conditions prevail, it may be 
advisable to secure a thin plastic foam air 
filter, of the type commonly used in window 
air conditioners, and tape it across the air 
intake perforations on the sides of the cabinet. 
Make certain that the filter material does not 
restrict the air flow into the amplifier. 


TABLE 4-1. TROUBLE SHOOTING HINTS 


1. Will not turn on; nothing happens 
when the ON switch is pressed. 


POSSIBLE CAUSE/CURE 


a] Fuse missing or open. 

bj Interlock open, cover not tight. 

c] House wiring incorrect or breaker open. 
41 Power cable to amplifier missing. 


2. Relay K1 (and possibly K2) closes but 
no high voltage at turn on. 


a] R1 or R2 in power supply open. 
b] HV short to ground. 
c] Shorted tube. 


3. Relay K1 closes at turn on, but line 
fuse(s) blows immediately. 


a] HV shorted at crowbar or elsewhere. 
b] Shorted tube. 
c] Malfunction in 28V supply. 


TABLE 4-1, TROUBLE SHOOTING HINTS (Continued) 


| 4. Relays close, fan starts, HV 
normal, but WAIT LED does not 
go out; T/R relays stay in RCV. 


a] Defective time delay component on 


81218 Relay Control Board. 


一 一 
5. Relays close, fan starts, НУ 
meter deflects downscale, 

fuse(s) may blow. 


| 6. Amplifier won't drive, zero grid 


7. Amplifier drives easily, but grid 
meter pins at low drive. 


| 8. Amplifier difficult to drive, 
grid current low, high input SWR. 


and plate current, high input SWR. 


а] Interelectrode short in tube. 
b] Shorted or deformed HV electrolytic 
filter capacitor. 


а] Defective cable from driver to 
amplifier input. 

b] Input reed relay not closing (K3). 

с] Damage to input network. 


a] Grid current metering resistor R17 (81219) | 
open or damaged by severe overdrive or 
insufficient loading of amplifier. 


a] BAND switch in wrong position. 

b] Defective input coax cable. 

с] Contacts of K3 not closing. 

d] Zener diode D2 (81219 Bias Bd.) defective. 
e] Damaged input network. 

f] Interelectrode short in tube. 


9. Amplifier drives easily, grid 
current low, little or no output 
(may be accompanied by "frying 
sound). 


10. Plate current flows in RCV or 
standby condition. 


11. Amplifier drives normally, 
PLATE CURRRENT very high. 


12. T/R relays remain in transmit 
even in SBY condition. 


13. Low output, exciter drive 
seems lower than normal. 


a] Arc-over of component in rf tank. 

b] Defective output vacuum T/R relay. 

c] Amplifier bandswitch in wrong 
position. 

d] Excessively high load SWR. 


aj Q1 or D1 on (81219) Input Bias Bd. shorted. | 
b] D1 оп 81211 Filter Board shorted. 


а] Plate meter shunt resistor 
R15 on 81219 Input Bias Board damaged. | 


a] Rf drive power is present from 
exciter. 
b] Q2 оп 81219 Input Bias Board shorted. 


a] Amplifier ALC sensitivity set too 
high (excessive ALC voltage). 


TABLE 4-1. TROUBLE SHOOTING HINTS (Continued) 


a] Excessive load SWR - wrong ant. 

b] Defective rf output cables. 

c] Improper tune-up procedure and/or 
excessive drive from exciter. 

d] Dirt or other foreign matter between 
capacitor plates. 

e] BAND switch in wrong position. 

f] Defective output T/R relay КА on 81222 Bd. 


14. Flashover in rf compartment, 
usually between TUNE or LOAD 
capacitor plates. 


15. Distorted ssb output signal, 
possibly with severe TVI. 


a] Excessive load SWR. 
b] Defective rf cables, connectors. 
c] Improper tune-up - especially 

excessive drive from exciter. 
4] Antenna trap, balun, or feedline 

arc-over on voice peaks. 
е] RF feedback from antenna or feedline into 
exciter/microphone. 


a] Meter damaged or open. 


a] Diodes on SWR bridge open. 
b] Null capacitor shorted. 


16. No indication on multi-meter. 


17. No indication of FWD or REV 
power on METER or PEAK meter. 


18. Wattmeter highly inaccurate. a] Very high SWR. 
b] SWR null capacitor misadjusted. 


c] Multi-meter damaged. 


19. Amplifier will not key to 
transmit condition using 
conventional PTT or VOX control 
hookup for cw or ssb (stays in 

SBY mode). 


a] RF appears at RF Input jack before 
T/R line closure from exciter. See 
Section Ш. 

b] Defective Q2 on 81219 Input Bias Board. 

c] Defective output T/R relay K4 on 81222 Bd. 


20. In QSK, exciter keys im- 
| mediately when amplifier OPR 
switch is pressed. 


a] K6 contacts welded due to damage. 
b] Q3 on 81218 Relay Control Board shorted. 


21. With QSK hookup, exciter is not 
fully keyed, or will not key by the 
amplifier KEY OUT line. 


a] Resistance of contact protection 
resistor R1 too large to permit full 
exciter keying. Use a smaller value. (81218 
Relay Control Board) 


4-3/4. 4 blank 


СНАРТЕВ 5 


CIRCUIT DESCRIPTIONS AND ILLUSTRATIONS 


§-1 INTRODUCTION The following sec- 
tions contain detailed circuit descriptions for 
all of the printed circuit board subassemblies 
used in the Model 425 Linear Amplifier. Also 
included are circuit trace drawings and de- 
tailed component layout diagrams. These 
drawings are followed by fold-out schematic 
diagrams for each circuit board subassembly. 
In addition, there are overall wiring diagrams 
for the Model 425 Amplifier section and also 
for the Power Supply. 


5-1/5-2 blank 
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AMPLIFIER 


| 425 


5-2 INPUT BIAS BOARD (81219) This 
board contains the tube bias circuits, grid cur- 
rent monitoring circuits, input rf sensing cir- 
cuits, an ALC detector and relay control cir- 
cuits. 

When the TITAN is in STANDBY or 
receive, the bias switching transistor Q1 is off, 
resulting in cathode-to-grid voltage of -28 V 
which biases the tubes past cut-off. When Qi 
is turned on by keying the amplifier T/R relay 
line (KEY IN), bias voltage is switched to the 
operating level of approximately +8.5V, regu- 
lated by diode D2. The amount of grid current 
flowing is sensed by resistor R17 and moni- 
tored Бу Ula on the 81216 METER SWITCH 
BOARD. 

Diodes D7 and D10, along with their 
associated components, comprise a “pre-K3” 
rf detection circuit. This circuit is used to 
sense the presence of rf drive power at the 
amplifier RF INPUT jack prior to the KEY IN 
line ciosing. If rf is detected, this circuit will 
produce a negative voltage and force Q4 to be 
turned off, thus preventing T/R and bias 
Switching. 

Diodes D8 and D9, along with R2 form 
а "post-K3" rf detection circuit which pre- 
vents transistor Q3 from turning on and in turn 
prevents Q1 or Q2 from releasing the T/R 
relays and cutoff bias until the rf drive from the 
exciter drops below about 75 mW. 

Transistors Q4, Q5, and Q3 are pari of 
the QSK control system. Transistor Q4 is nor- 
mally turned on by the current through R8, 
R12 and D3 whenever the KEY IN line is 
open, provided no rf drive power is present at 
the amplifier RF INPUT jack. If the "pre-K3 
rf detector" does provide a negative voltage as 
aresultofthe presence of rf drive, then Q4 will 
be turned off thus preventing application of 
bias to the tubes. Note that once Q4 is turned 
on, Q5 must always be off since O4 clamps the 
base of Q5 to ground. Thus Q4/Q5 serves only 
to prevent the closing of the T/R relay in the 
event that rf power is present at the amplifier 


input before the KEY IN line is closed. if no 
rf was present when the KEY IN line was 
closed, then Q3 is also turned off causing O1 
апа Q2 to turn on because of the base current 
provided through R7, R14, and R18. The 
collector of Q2 will go to near ground, activat- 
ing both K3 апа K4 (via plug #80), and the 
collector of O1 will pull the cathode voltage 
down to the level established by the voltage 
drops across R15, R17, and zener diode D2. 
Thus, ОТ and Q2 switch the amplifier into its 
"transmit" condition. 

Diode D11, along with C1 and C2 
form an ALC detector and filter circuit. 
Whenever the applied rf input voltage exceeds 
the threshold level set by the ALC ADJUST 
control on the rear panel of the amplifier, a 
negative-going ALC voltage appears at the 
ALCjack. The threshold is adjusted to suit the 
exciter in use. 


FIGURE 5-2, 81219 INPUT BIAS BOARD CIRCUIT TRACE 
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FIGURE 5-3. 81219 INPUT BIAS BOARD COMPONENT LAYOUT 


John could own any transceiver he wants. 
His choice? A pair of ORION 115. 


CQ Contest Hall of Fame member John Devoldere, ON4UN, literally wrote the book on DXing. 
"Low Band DXing" is now in its 4th edition after more than 20 years in print and is regarded 
worldwide as THE indispensable book for low band operating advice. 


ON4UN was issued the first ever 5 band Worked All Zones award. His 353 countries 
confirmed on 80 meters, (#1 world total), and 299 more on 160 meters, (#1 outside the USA), 
and numerous contest records set over the last 40 years stand as a testament to his lifelong 
dedication to Amateur Radio. 


ORION II receiver performance is simply the finest there is. Join ON4UN and many other 
DXers and contesters around the world by putting an Orion II in your shack. Call us today at 


(800) 833-7373 to place your order. or with automatic antenna tuner. 

1185 Dolly Parton Pkwy., Sevierville, TN 37862 

We accept Visa, MC, American Express and Discover. Office (865) 453-7172. FAX (865) 428-4483. 

Sales: Mon-Fri 8:00-5:30 Eastern sales@tentec.com. Service: Mon-Fri 8:00-5:00 Eastern service@tentec.com (865) 428-0364. 

*Shipping is additional. TN residents add 9.5% sales tax T E М "Т Е с 
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5-3 LOW PASS FILTER BOARD (81223) 
This board contains six low pass filter circuits. 
The RF INPUT signal, coming from the IN- 
PUT BIAS BOARD (81219), is passed 
through the appropriate filter circuit and then 
on to the cathodes of amplifier tubes V1 and 
V2. The correct filter is selected by the 
operator using the BAND switch S1. For both 
the 160A and 160B switch positions, filter 
components C11, L6, and C12 are used. For 
the 80M and 75M positions, C7, C8, L5, C9 
and C10 are selected. On the 40M band, C4, 
L4, C5 and C6 are switched in. The 20M filter 
consists of C3 and L3. The 15M filter contains 
C2 and L2. In ће 10M position, СІ and L1 аге 
selected. 


FIGURE 5-5. 81223 INPUT LOW PASS FILTER BOARD CIRCUIT TRACE 
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FIGURE 5-6. 81223 INPUT LOW PASS FILTER BOARD COMPONENT LAYOUT 
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FIGURE 5-7. 81223 INPUT LOW PASS FILTER BOARD SCHEMATIC LOW PASS FILTER | 81225 


5-4 -POWER AMPLIFIER TUBES The 
TITAN linear amplifier uses two Eimac 
3CX800A7 ceramic/metal tubes for power 
amplification. These tubes are compact power 
triodes intended for use as cathode-driven 
Class AB2 or Class B amplifiers in rf applica- 
tions. They exhibit high gain with low inter- 
modulation distortion characteristics, are very 
rugged and will deliver outstanding service for 
many years if not damaged by abuse — езре- 
cially excessive grid current (which leads to 
excessive grid dissipation). Care must also be 
taken not to block or restrict the cooling air 
flow to the tubes. KEEP THE AIR INTAKE 
AND EXHAUST VENT AREAS COM- 
PLETELY CLEAR. Failure to observe this 
precaution can lead to anode overheating and 
possible seal failure. Play it safe. The grid 
dissipation is the weakest link in the system. 
Excess drive power always generates elevated 
grid current. Either reduce the drive or in- 
crease the loading to take advantage of the 
extra drive to produce more output power. 

WARNING!! DO NOT ALLOW the 
PLATE CURRENT indication to ever exceed 
1.2 Amperes for more than 5 seconds. DO 
NOT ALLOW the GRID CURRENT ever to 
exceed 120 mA (full scale in the METER Ig 
position); normal operation requires only 20 - 
80 mA. 

The manufacturer’s absolute maxi- 
mum ratings for a pair of 3CX800A7’s in 
АВ2 service are: 


DC PLATE VOLTAGE (under load)........ 2500 VOLTS 
DC PLATE CURRENT (single (опе).......1.2 AMPERE 
PLATE DISSIPATION ............................ 1600 WATTS 
GRID CURRENT 


Listed below is the pinout of a 3CX800A7 
tube: 


PIN No. 1............ CATHODE 
PIN No. 2............ CATHODE 
PIN №.3............ CATHODE 
РІМ No. 4............ GRID 

PIN No. 5............ HEATER 
PIN No. 6............ HEATER 
PIN No. 7............ GRID 

PIN No. 8............ CATHODE 
PIN No. 9............ САТНОРЕ 
PIN No. 10.......... CATHODE 
PIN No. 11 ..........GRID 


5-13/5-14 blank 


5-5 METER SHUNT BOARD (81216) 
The Meter Shunt Board contains a pi-type low 
pass filter, consisting of C1, C2, C3, L2 and 
C4, connected between the high voltage sup- 
ply (НУ) and the plate circuits of tubes V1 and 
V2. In addition, there is a shunt metering 
circuit connected across the HV input line. 
Resistors R2, R3, R4 and R5 form a уоПаре 
divider which reduces the 2200 Volts to a level 
appropriate for the meter circuits. Potenti- 
ometer R5 is used to calibrate the high voltage 
readout on the meter. Capacitor C5 removes 
any RFfromthe meter line and zener diode D4 
limits the maximum meter voltage to 5.1 
Volts. 


FIGURE 5-8. 81216 METER SHUNT BOARD CIRCUIT TRACE 
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FIGURE 5-9. 81216 METER SHUNT BOARD COMPONENT LAYOUT 
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5-6 OUTPUT УАС RELAY BOARD 
(81222) This board contains the vacuum re- 
lay, КА, which is used as the rf T/R switching 
relay. Activation of this relay is controlled by 
circuits on the 81219 INPUT BIAS BOARD. 
А КА sense signal developed by L9, L10, C23, 
and C22 is routed to the 81218 RELAY 
CONTROL BOARD for QSK switching con- 
trol. Diodes D1-D3 maintain a low impedance 
path to ground as а safety measure to prevent 
high voltage dc from appearing on the output 
coax line in the event of a blocking capacitor 
failure. | - 


FIGURE 5-11. 81222 OUTPUT VAC RELAY BOARD CIRCUIT TRACE 
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FIGURE 5-12, 81222 OUTPUT VAC RELAY BOARD COMPONENT LAYOUT 
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FIGURE 5-13, 81222 OUTPUT VAC RELAY BOARD SCHEMATIC 
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5-7 SWR BOARD (81217) This board 
contains an RF bridge circuit which is used to 
measure the forward and reflected RF power 
levels at the output of the TITAN. The RF 
output is passed through transformer T1 and 
detected by diodes D4 and D5 which are con- 
nected in a bridge configuration. The ouput of 
diode D4 is proportional to the forward output 
power while the output of diode D5 is propor- 
tional to the reverse output power level. The 
SWR bridge circuit is balanced or nulled by 
trimmer capacitor C22. The detected output of 
D4 is connected to a peak reading RF wattme- 
ter circuit via connector 488. The outputs of 
04 and 05 also go through potentiometers 
R13 and R14, then on to the Meter Switch 
Board (81221) via connector #89. R13 is used 
to calibrate the forward power meter reading 
while R14 is used to calibrate the reverse 
power (SWR) reading. 


WARNING!!! POTENTIALLY 
LETHAL VOLTAGES, both rf and dc exist 
very near the SWR BOARD. If adjustment of 
the NULL or Calibration trimpots should ever 
become necessary, it should be performed by 
experienced and knowledgeable personnel!!! 


FIGURE 5-14. 81217 SWR BOARD CIRCUIT TRACE 


FIGURE 5-15. 81217 SWR BOARD COMPONENT LAYOUT 
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FIGURE 5-16. 81217 SWR BOARD SCHEMATIC | SWR 
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Quality products begin with quality 
people. Our equipment is designed for 
hams, by hams, because we're as 
devoted to the hobby as you are. 
Ten-Tec has 35 years of amateur radio 
manufacturing experience and hundreds 
of years of cumulative engineering 
design expertise among our employees. 
The Ten-Tec transceiver that is the 
center of your ham shack is a small 
piece of all of us that work here. We're 
proud of what we do, and proud that 
the best amateur radio equipment in 

| EA the world is MADE IN AMERICA. 

Front (L-R): Lee Jones, WBAJTR, Chief Technical Officer; Gary Barbour, ACADL, VP/Engineering Director; 


Jeff Parton, Endosure Product Manager. 
Rear (L-R): Staff engineers Boyd Lichlyter, КЕДМСЕ Eric Guinn, ACALS; Bill Curb, WA4CDM; Mike Webber, KEAVSQ. 
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Nothing tops ORION for high-performance applications like weak signal DXing and contesting. 
Mode-appropriate roofing filters down to a minimum of 250 Hz, 100+ dB of dynamic range 
and superior sensitivity allow uncompromised receiver performance in any on-air situation. 


¥ Dual 32 bit ADI SHARC DSP processors 


У Very high RX intercept points, 
superior dynamic range and the 
industry’s best RX phase noise 
performance. 


F Mode-appropriate roofing filters. 
7 total; Ч standard, 3 optional 10 а 
minimum of 250 Hz, assuring 
maximum rejection of undesirable 
signals from negative impact on 
overall receiver performance, 


Full dual receive capability тео то 
diversity controll of both receivers 
with one toning Knob, if, desired: 


E о 
ЈИ АИ Filters and ollyzprogrammabie MCC ом Уа а а ја а дај возе > \\D 


5 $10 
Real-time spectrum) scopes Bo 
| Наз КОМ 0ри 18 Always Нау НЕ I05165L version 0 IIIC ТОПЕ СЕ VET? — 
“30907 05126 ШШ, Dae feror] мшш, formation an the ORION. 
CExtenden Ши availabe vent at (800) 833-7373 
e at www.tentec.com. 


5-8 RELAY CONTROL BOARD (81218) 
This board contains the QSK relay control cir- 
cuits and a special time delay circuit. The time 
delay circuit, comprised of Q5, Q6, Q1 and 
their associated components, is used to allow 
the required 3 minute warm up time for the 
heaters on the 3CX800A7 tubes. This re- 
quired delay is specified by Eimac, to prevent 
damage to the tubes. Тһе unijunction transis- 
tor Q5 fires SCR Q6 aftera gate charging time 
determined by R10/C8. SCR Q6 activates 
relay K5 which enables the amplifier T/R 
circuitry. When К5 closes, the WAIT LED 
goes out and the OPERATE or STANDBY 
LED will come on, depending on the position 
of the STANDBY/OPERATE mode switch. 

Transistors Q3 and Q4, along with 
relay K6, are part of the QSK keying system of 
the TITAN. Transistor Q4 can be turned on by 
two sources - via R4 and D4, and via R3 and 
D2. The first source goes to zero when the 
amplifier is keyed. The second source goes to 
zero when the output T/R relay K4's normally 
open contacts close. Once Q4 has turned off 
after the closure of K4, Q3 immediately turns 
on and energizes the coil of K6, the KEY OUT 
exciter keying relay. When the KEY IN jack 
opens, Q4 turns on instantly, which turns off 
Q3 and opens the KEY OUT contacts of K6. 
No arbitrary or unnecessary time delays are 
introduced by the OSK system, since "break" 
or return io "receive" after the key line is 
opened is also delayed only the minimum time 
required for the exciter output to drop to zero 
after the exciter key contacts open. Keying 
speed is limited only by the closing time of K4 
(about 2 mS) and of K6 (about 0.5 mS), and by 
the “break” shaping of the exciter keying 
characteristic. Even so, proper sequencing of 
keying functions is assured and it is virtually 
impossible to “hot switch” the T/R relays. Full 
break-in keying is possible to speeds well in 
excess of 50 WPM -- provided that the exciter 
has equivalent capability. 


IMPORTANT NOTE-- The contacts 
of the exciter keying relay Кб are protected 
against damage by an R-C network consisting 
of R1, R2, and C3. On rare occasions an 
exciter may beencountered which will notkey 
ргорейу (to full ouiput) with 100 ohms in 
series with the key line. In such a case, the 
RELAY CONTROL BOARD may be re- 
moved and R1 changed to a smaller resistance. 
Use the largest value which permits normal 
exciter keying, and not less than 47 ohms 
unless absolutely necessary. 

Finally, when the TITAN is OFF orin 
STANDBY, the KEY IN jack is connected 
directly through to the KEY OUT jack (via 
relay K5). This permits keying the exciter 
without changing the interconnecting cables 
when the amplifier is not on. 
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FIGURE 5-17. 81218 RELAY CONTROL BOARD CIRCUIT TRACE 
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FIGURE 5-18. 81218 RELAY CONTROL BOARD COMPONENT LAYOUT 
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5-9 METER SWITCH BOARD (81221) 
This board contains S1, a p.c. mounted four 
position rotary switch used to select the appro- 
priate signals for the multi-meter readout. 
Operational amplifier Ula is а d.c. amplifier 
used to amplify the grid current signal gener- 
ated on the 81219 Input Bias Board. The 
amplified grid current signal is sent via R1, a 
calibration potentiometer, to the Ig switch 
position of S1a. The grid current signal is also 
routed to U1b, which is configured as a com- 
parator. The reference voltage for ІЛЬ is 
generated by zener diode D1 and the compara- 
tor set point is determined by potentiometer 
R2. When the amplified grid current signal 
exceeds the set point value, the output of U1b 
goes high and turns on the "Overdrive" LED 
on the 81220 Display Board. 


FIGURE 5-20. 81221 METER SWITCH BOARD CIRCUIT TRACE 
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FIGURE 5-21. 81221 METER SWITCH BOARD COMPONENT LAYOUT 
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FIGURE 5-23. 81220 DISPLAY BOARD CIRCUIT TRACE 


81220 
OPR ( 
J DISPLAY BOARD 


(с7)охеяряме зтву G) 


FIGURE 5-24. 81220 DISPLAY BOARD COMPONENT LAYOUT 
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5-10 DISPLAY BOARD (81219) The 
display board contains a peak reading wattme- 
ter circuit with LED readout and annunciators 
for the operating status of the TITAN. Inte- 
grated circuit U1 contains a ten step bar graph 
display system. The peak ouput power signal 
from the SWR Board (81217) is routed via 
connector # 69 to potentiometer R1 and then to 
the input of U1. R1 is used to calibrate the peak 
power readout of the bar graph circuits. The 
ten outputs of 171 directly drive LEDs 105 
throughD14. Bias forthe LEDs is provided by 
R4 which is connected to the +28 volt supply. 
The reference voltage for the bar graph system 
is provided by R3, D15 and C2. Resistor R7 
determines the maximum current level for 
each of the LED output lines. Resistor R5 
provides power for the meter lamps. LED D1 
provides indication of an “overdrive” condi- 
tion and is activated by circuits on the Meter 
Switch Board (81221). LED D2 indicates 
when the TITAN is in the “operate” mode and 
is controlled by the OPERATE/STANDBY 
switch 55. LEDs D3 and D4 indicate 
“standby” and “wait” conditions respectively. 
These LEDs are controlled by circuits on the 
Relay Control Board (81218). 
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5-11 POWER SUPPLY RECTIFIER 
BOARD (81212) This board contains two 
bridge rectifier circuits and two control relays. 
Diodes 01-04 comprise the low voltage 
bridge which provides +28 volts for the vari- 
ous bias and control circuits. The +28 voltsis 
filtered by capacitor C6. Resistor Кб acts asa 
fuse in the +28 volt supply. Diodes D5-D20 
and resistors R8-R23 form a complex high 
voltage bridge rectifier assembly used to gen- 
erate the +2400 volts. Four diodes are con- 
nected in series in each leg of the bridge to 
obtain the required breakdown ratings. The 
high voltage output from the bridge isrouted to 
the 81211 FILTER BOARD for filtering. 
Relay K2 selects high or low voltage taps on 
the high voltage secondary winding of the 
power transformer, and is controlled by the 
VOLTAGE (HI/LO) switch located on the 
power supply panel (on export models only). 
Relay K7 acts as a turn on surge suppressor 
and prevents the blowing of fuse F3 when you 
first apply power to the transformer. 

NOTE: WARNING!! If you have to 
remove or replace the Rectifier Board, be sure 
that ALL mounting screws are secured before 


use. 


2 28V Ф ! 


RECTIFIER BD. 


FIGURE 5-28. 81212 POWER SUPPLY RECTIFIER BD. COMPONENT LAYOUT 
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Теп-Тес has а transceiver for you! 


ORION ЇЇ: Unparalleled in amateur radio. 

Independent testing rates the receiver performance of the ORION II the highest 
for close-in dynamic range of any HF transceiver ever offered. Ham-bands-only 
main receiver from 10-160 meters plus a general coverage second receiver. 
Up to 7 mode-appropriate roofing filters can be installed. 590 DSP receive 
filters per receiver. Dual 32-bit DSP’s. Super bright, TFT color display with 
CCFL backlighting. Nothing else even comes close! 

$4095, or $4395 with optional internal tuner 


OMNI-VII: The world's first Ethernet-remoteable HF transceiver. 
High-end receiver performance, color LCD backlit screen, 6-160 meters transmit at 
100 watts out plus general coverage on receive. 2.5 kHz Collins mechanical SSB filter 
standard. Optional Collins mechanical filters for CW use plus built-in DSP filtering. 
Superb SSB transmit capability with multiple controls for tailoring your audio. Ten- 
Tec's legendary silky-smooth QSK on CW. Easy to use whether you're using it in the 
radio room or remote from hundreds of miles away! 

$2550, or $2850 with optional internal tuner. 


JUPITER: Ten-Tec's most popular 100 watt transceiver. 
General coverage receive from 10-160 meters with 39 built-in DSP filters. 100 watts 
output on all bands. Green backlit LCD screen. The SSB transmit audio of this rig 
is so well regarded that we used the same controls for tailoring transmit audio on 
the new OMNI-VII! The same great QSK CW as used on our other transceivers. 
No other transceiver in this price class tops this level of performance. 

$1549, or $1849 with optional internal tuner. 


1185 Dolly Parton Pkwy., Sevierville, TN 37862 Sales: 800-833-7373 www.tentec.com 
We accept Visa, MC, American Express and Discover. Office (865) 453-7172. FAX (865) 428-4483. 
Sales: Mon-Fri 8:00-5:30 Eastern sales@tentec.com. Service: Mon-Fri 8:00-5:00 Eastern service@tentec.com (865) 428-0364. 


Shipping is additional. TN residents add 9.5% sales tax 


ARGONAUT V: Our easy-to-use low power transceiver. 

This compact 20 watt HF transceiver is ideal for the new ham on a budget or the 
experienced ham looking for an easy-to-use low power transceiver. Ten-Tec's 
reputation for quiet, dynamic receiver performance continues with the little gem of 
an HF rig. AM, FM, CW, SSB operation on 10-160 meters, general coverage from 
500 kHz to 30 MHz on receive. PSK31 ready - plug it into your sound card without 
any dropping resistors in the TX line or a rig-to-computer interface and you're ready 
to operate. 35 built-in DSP receive filters. 

$895. 


USED TEN-TEC TRANSCEIVERS AVAILABLE! 


Ten-Tec takes used gear as trade-ins, sold factory reconditioned with a warranty. Call or email for full listing. 
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FIGURE 5-29. 81212 POWER SUPPLY RECTIFIER ВОА! 
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5-12 POWER SUPPLY FILTER BOARD 
(81211) This board contains eight computer- 
grade electrolytic capacitors, C1-C8, to pro- 
vide filtering for the high voltage power sup- 
ply output. Resistors R1-R16 provide both 
bleeder action and voltage equalization for the 
capacitor bank. Diode D1 provides a fault 
current return path to the power supply should 
the positive high voltage line be accidently 
grounded. 
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FIGURE 5-30. 81211 POWER SUPPLY FILTER BOARD CIRCUIT TRACE 
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FIGURE 5-31. 81211 POWER SUPPLY FILTER BOARD COMPONENT LAYOUT 
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Теп-Тес, Іпс. 

1185 РоПу Parton Parkway 
Sevierville, ТМ 37862 

Repair Service: (865) 428-0364 


LIMITED WARRANTY АКО SERVICE POLICY, U.S.A. AND САМАРА 


Ten-Tec, Inc., warrants this product to be free from defects in material and workmanship for a 
period of one (1) year from the date of purchase, under these conditions: 


1. THIS WARRANTY APPLIES ONLY TO THE ORIGINAL OWNER. It is important that 
the warranty registration card be sent to us promptly. 


2. READ THE MANUAL THOROUGHLY. This warranty does not cover damage resulting 
from improper operation. Developing a thorough understanding of this equipment is your 
responsibility. 


3. IF TROUBLE DEVELOPS we recommend you contact our customer service group direct at 
the address or phone number shown above. It has been our experience that factory direct 
service is expeditious and usually results in less down-time on the equipment. Some overseas 
dealers do offer warranty service and, of course, have our complete support. 


4, EQUIPMENT RETURNED TO THE FACTORY must be properly packaged, preferably in 
the original shipping carton(s). You pay the freight to us and we prepay surface freight back 
to you. Canadian customers must have proper customs documentation sent with incoming 
repair equipment. Duties or fees charged due to improper documenting are the responsibility 
of the owner of the equipment. 


5. EXCLUSIONS. This warranty does not cover damage resulting from misuse, lightning, 
excess voltages, polarity errors or damage resulting from modifications not recommended or 
approved by Ten-Tec. In the event of transportation damage, a claim must be filed with the 
carrier. Under no circumstances is Ten-Tec liable for consequential damages to persons or 
property caused by the use of this equipment. 


6. TEN-TEC RESERVES the right to make design changes without any obligation to modify 
equipment previously manufactured, or to notify owners of changes to existing equipment. 


7. THIS WARRANTY is given in lieu of any other warranty, expressed or implied. 
SERVICE OUTSIDE OF THE U.S.A. OR CANADA 


Many of our international dealers provide warranty service on the equipment they sell. Many of 
them also provide out of warranty service on all equipment whether they sold it or not. If your 
dealer does not provide service or is not conveniently located, follow the procedure outlined 
above. Equipment returned to us will be given the same attention as domestic customers but 
roundtrip freight expense, customs and broker fees will be paid by you. 
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ТЕМ-ТЕС 


This obsolete manual file is provided as a courtesy to you by Теп-Тес, Inc. 


Ten-Tec's service department can repair and service virtually everything we have built going 
back to our first transceivers in the late 1960's. It is our ability to continue offering service on 
these rigs that has led to their re-sale value remaining high and has made a major contribution to 

our legendary service reputation. 


Printed and bound copies of all manuals are available for purchase through our service 
department if you would prefer not to use this copy as your transceiver manual. 


We can repair or service your Ten-Tec equipment at our facility in Sevierville, TN. We also offer 
support via telephone for all products via during usual business hours of 8 a.m. to 5 p.m. USA 
Eastern time, Monday through Friday. We have a large supply of parts for obsolete products. 
Repairing a transceiver or amplifier yourself? Contact us for parts pricing information. 


Service department direct line: (865) 428-0364 
Теп-Тес office line: (865) 453-7172 
Service department email: service@tentec.com 
Address: 1185 Dolly Parton Parkway, Sevierville, TN 37862 USA 


We have found it is most effective for us to help you troubleshoot or repair equipment with a 
consultation via telephone rather than by email. 


Suggested contact methods are: 


Troubleshooting or repairing equipment — call (865) 428-0364 
Other inquiries — call (865) 428-0364 or email service@tentec.com 


THANK YOU AND 73 FROM ALL OF US AT TEN-TEC 


